Abstract
unique to Acanthamoebae (8-Cys domains of Leo lectins) ( Fig. 1 
) (29-31). A representative

77
Jonah lectin is present in the ectocyst layer, while representative Luke and Leo lectins are 78 present in the endocyst layer and ostioles.
79
Here we used structured illumination microscopy (SIM), probes for glycopolymers, and remained motile and did not change their "acanthamoeboid" appearance when observed by 100 DIC microscopy. GFP alone (negative control) was present in the cytosol of transfected 101 trophozoites (Fig. 1C) . Western blots showed Luke-GFP and Jonah-GFP, which were 102 released from lysed trophozoites, bound to microcrystalline cellulose, while GFP alone did not 103 bind (Fig. 1D) . Although the full-length product was the major band on SDS-PAGE, both Luke-
104
GFP and Jonah-GFP showed some degradation products. Luke-GFP also bound well to 105 chitin, while Jonah-GFP and GFP alone did not bind to chitin (Fig. 1E ). For reasons that are 106 unclear, Leo-GFP, which has two unique 8-Cys domains, expressed weakly, if at all, under the 107 GAPDH promoter in trophozoites, so we were unable to perform Western blots or examine 108 mature cyst with SIM (Fig. 1F ).
109
These results suggested that GFP-tagged lectins, expressed under the GAPDH 
114
In the first stage of encystation (3 to 9 hr), cellulose, chitin, and a Jonah lectin 115 were each made in vesicles. The development of the cyst wall of A. castellannii was 116 examined with external probes that bind to chitin (wheat germ agglutinin) (WGA) and to β-1,3-117 and β-1,4-linked polysaccharides (the fluorescent brightener calcofluor white) (CFW) in the 118 walls of A. castellanii, Saccharomyces, and Entamoeba (28, 36-38). Glycopolymers were also 119 visualized using a glutathione-S-transferase (GST) fusion-protein, which contains a CBM49 of 120 a Luke lectin (28-31, 39). We recently used SIM and these probes to localize the ectocyst 121 layer (GST-CBM49), endocyst layer (CFW), and ostioles (WGA) of mature cyst walls (28).
122
As early as 3 hr after placement on non-nutrient agar, Jonah-GFP expressed under its 123 own promoter, was present in dozens of small vesicles of encysting organisms ( Fig. 2A) .
124
Chitin, detected with WGA, was also made early and was present in vesicles of varying sizes,
125
which did not overlap with those containing Jonah-GFP. In addition, the glycopolymer labeled suggesting encystation-specific proteins are expressed at different times (40) .
136
In the second stage of encystation (12 to 18 hr), a primordial cyst wall was made 137 that contains small flat ostioles and three lectins in distinct distributions. GST-CBM49,
138
WGA, and CFW each labeled primordial cyst walls, which had a single, thin layer and small, 139 flat ostioles (Fig. 3A) . Ostioles, which labeled with CFW but not with GST-CBM49 or WGA,
140
were at first filled circles but later became rings (Fig. 3B) . While it was difficult to count these 141 small ostioles because of variable labeling with CFW, they appeared to be in similar number 142 (~9 per cell) and in a similar distribution as conical ostioles of mature cyst walls (see below).
143
Each of the GFP-tagged lectins expressed under its own promoter was present in 144 primordial ectocyst walls but in markedly different distributions. Jonah-GFP was 145 homogenously distributed across the surface of the primordial ectocyst wall (Fig. 3B) . Luke-
146
GFP outlined some but not all of early ring-shaped ostioles (Fig. 3C) . Later, in addition to 147 outlining the ostioles, Luke-GFP was homogenously distributed across the surface of the 148 primordial cyst wall (Fig. 3D) . Leo-GFP was latest to the wall and had a patchy distribution, 149 which was, for the most part, independent of the ostioles (Fig. 3E) .
150
In summary, the primordial cyst walls contained the glycopolymers and lectins present (Fig. 4C) . It was not until 36 hr encystation that Leo-GFP began to diffusely 165 label the endocyst layer and outline ostioles, which was its distribution in mature cysts (Figs.
166
4F and 5E).
167
In summary, while Jonah-GFP arrived early at its final destination in the ectocyst layer, 
242
In the second stage, the two most remarkable features of the primordial cyst wall were 243 the distinct distributions of the GFP-tagged lectins and the sets of small, circular ostioles.
244
Early on, Jonah-GFP was homogenously distributed across the primordial wall, while Luke-
245
GFP outlined some ostioles. Later, Luke-GFP spread across the primordial wall, while Leo-246 GFP appeared in patches, which were not specific to any structure. Indeed, it appeared that 247 Luke-GFP was secreted onto the surface of second stage organisms but did not find the 248 glycopolymer to which it binds.
249
Because the ostioles labeled with the least specific external probe (CFW) but not with 250 GST-CBM49 or WGA, it was not possible to determine whether ostioles are composed of 251 cellulose, chitin, or another glycopolymer. Indeed CFW has been shown to bind numerous β- Leo lectins were inaccessible in the endocyst layer and ostioles, and so these abundant cyst 294 wall proteins do not appear to be good targets for diagnostic anti-cyst antibodies.
295
MATERIALS AND METHODS
296
Culture of trophozoites and preparation of cysts. Culture and manipulation of ATCC 712 medium at 30°C and induced to encyst on non-nutrient agar plates, again at 30°C, 301 using methods that have recently been described (28, 54, 55). After 3, 6, 9, 12, 15, 18, 24, 36, 302 or ≥72 hr incubation, 15 ml of phosphate-buffered saline (PBS) was added to agar plates, 303 which were incubated on a shaker for 30 min at room temperature (RT) to release organisms.
304
Encysting organisms and cysts were all washed in PBS and then fixed in 1% 
